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PATENT 



ROTATABLE TWO PART QUICK CONNECTOR 

BACKGROUND 

[0001] The present invention relates, in general, to fluid quick connectors 

which couple fluid carrying components. 

[0002] Snap-fit or quick connectors are employed in a wide range of 

applications, particularly, for joining fluid carrying conduits in automotive and 
industrial application. In a typical quick connector with an axially displaceable 
retainer, the retainer is fixedly mounted within a bore in a housing of a connector 
component or element. The retainer has a plurality of radially and angularly 
extending legs which extend inwardly toward the axial center line of the bore in the 
housing. A tube or fitting to be sealingly mounted in the bore in the housing includes 
a radially upset portion or flange which abuts an inner peripheral surface of the 
retainer legs. Seal and spacer members as well as a bearing or top hat are typically 
mounted in the bore ahead of the retainer to form a seal between the housing and the 
fitting when the fitting is lockingly engaged with the retainer legs. 

[0003] Radially displaceable retainers in which the retainer is radially 

displaceable through aligned bores or apertures formed transversely to the main 
through bore in the housing are also known. The radially displaceable retainer is 
typically provided with a pair of depending legs which are sized and positioned to 
slip behind the radially upset portion or flange on the fitting only when the fitting or 
conduit is fully seated in the bore in the connector. This ensures a positive locking 
engagement of the conduit with the connector as well as providing an indication that 
the conduit is fully seated since the radially displaceable retainer can be fully inserted 
into the connector only when the conduit has been fully inserted into the bore in the 
connector. 

[0004] Regardless of the type of retainer, the housing of a fluid connector 

typically includes an elongated stem having one or more annular barbs spaced from a 
first end. The barbs provide secure engagement with a hose or conduit which is 
forced over the barbs to connect the housing with one end of the conduit. 
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[0005] Due to the secure engagement between the conduit and the housing, the 

open end of the axial through bore in the connector portion of a fluid connector 
designed with an axially displaceable retainer or the transverse bores in a connector 
designed to receive a radially displaceable retainer are fixed in one circumferential 
position depending upon the position of the tubing and the connector when the 
conduit and the connector sire joined together. In certain applications, this could limit 
accessibility to and make it difficult to insert the retainer into the connector, 
particularly in the case of a radial retainer. Interference with surrounding 
components frequently makes access to the quick connector for both locking or 
unlocking operations difficult, if not impossible. 

[0006] To address these problems, two part fluid quick connectors which are 

easily rotatable over 360° to facilitate insertion or removal of the retainer into or out 
of the quick connector have been devised. In such quick connectors, the quick 
connector housing, typically of one piece construction, is replaced with two 
engagable portions, one attachable to or mountable on a fluid component, such as a 
tube or conduit, and the other receiving a second conduit or endform as well as 
receiving the retainer for locking the first component and the endform together. 

[0007] Thus, it would be desirable to provide a rotatable two piece quick 

connector which provides the known advantages of two part rotatable quick 
connectors with two part fluid quick connector housings. 

SUMMARY 

[0008] The present invention is a fluid quick connector for joining first and 

second conduits in fluid flow communication. The quick connector includes seal 
means mounted in the through bore of a first housing for sealing engagement with a 
second conduit, a second housing having a bore for receiving the second conduit 
therethrough, and a retainer mountable in the second housing for lockingly coupling 
the second conduit to the second housing. The first housing has an annular recess 
spaced from a first end and opening to the through bore to define a radially inturned 
lip at the first end. A plurality of separate latch fingers extending axially from one 
end of the second housing each having a radially outward extending projection 
defining an adjacent recess. The lip of the first housing is engagable in the recess on 
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the second housing to axially connect the first and second housings to each other 
while permitting rotational displacement of the first and second housings relative to 
each other. A collar extends axially from the projection on each latch finger. The 
collar retains the seal means in the first housing when the first and second housing 
are joined together. 

[0009] One aspect, the collar is formed as an axial extension of a plurality of 

discrete, bendable latch fingers. A radially outward extending projection is formed 
on each latch finger. Each projection defines an arcuate recess with an adjacent 
spaced portion of the second housing for rotatably receiving the lip on the first 
housing. 

[0010] In another aspect, an annular recess is formed in the second housing 

and opening to the transverse bore in the second housing. The annular recess 

receives an enlarged flange on the second conduit when the retainer is moved to the 

latch position in the second housing. 
[001 1] A rotatable two part fluid quick connector of the present invention 

provides all the advantages of a fluid quick connector with a latchable retainer while 

at the same time allowing the two quick connector housings to rotate relative to each 

other to simplify installation and to be used in many diverse applications having 

different space requirements. 

BRIEF DESCRIPTION OF THE DRAWING 
[0012] The various features, advantages and other uses of the present 

invention will become more apparent by referring to the following detailed 

description and drawing in which: 
[0013] Fig. 1 is an exploded perspective view of a rotatable quick connector 

according to the present invention; 
[0014] Fig. 2 is an exploded, perspective, longitudinal cross-sectional view of 

quick connector shown in Fig. 1; 
[0015] Fig. 3 is a perspective, longitudinal cross-sectional view of the 

assembled quick connector of Figs. 1 and 2 shown in an assembled state; and 
[0016] Fig. 4 is a perspective view of quick connector of the present invention 

in the assembled state; 
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DETAILED DESCRIPTION 
[0017] Referring now to Figs. 1-4 of the drawing, there is depicted a fluid 

quick connector and, more particularly, a fluid quick connector having two rotatable 
components, one receiving a retainer and a second mountable to or carried on a 
separate fluid component, such as a tubular conduit described by example only 
hereafter. 

[0018] Referring to Figs. 1 to 4, there is depicted one aspect of a rotatable two 

piece fluid quick connector 1 00 of the present invention. 

[0019] The fluid quick connector 100 is adapted for sealingly and lockingly, 

yet removably interconnecting first and second fluid members, such as conduits, in a 
fluid tight, leak proof, sealed connection by a snap together arrangement. 

[0020] The quick connector includes a housing assembly 102 formed of the 

first housing 106 and a second housing 1 14 which are adapted to be axially 
connected to provide an axially extending through bore between opposite ends. 

[0021] The first housing 106 can be formed as an integral extension of a fluid 

operative device, such as a manifold, valve, etc., or as shown in Figs. 1 and 4, of a 
one piece body, preferably of a high strength plastic or metal, having a stepped 
exterior surface housing extending from a lip 108 at one end to an opposed second 
end 110. At least one and, preferably, a plurality of longitudinally spaced barbs or 
projections not shown, may be formed along the exterior of the first housing 106 
adjacent the second end 1 10 for secure engagement with a flexible conduit, such as a 
plastic or elastomer conduit, which is slidably urged thereover into sealed connection 
with the barbs. An annular groove or recess 109 is formed in an enlarged portion 1 1 1 
in the first housing 106 adjacent the lip 108, the purpose of which will be described 
hereafter. 

[0022] The second housing 1 14 is also preferably formed of a one piece, 

integral, unitary body, also of a high strength plastic 106. The second housing 1 14 
includes first and second annular ring members 116 and 118, respectively. The first 
and second ring members 1 16 and 1 18 are spaced apart and interconnected by a pair 
of side flanges 122 which extend between peripheral edges of the first and second 
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ring members 1 16 and 118. Notches 126 are formed along one side edge of each of 
the side flanges 122 for receiving an interconnecting projection in the retainer 66, as 
described hereafter. 

[0023] Preferably, the side flanges 122 and 124 are parallel to each other and, 

in conjunction with the first and second ring members 116 and 118, define 
transversely opening apertures 125 and 127. The transversely extending apertures 
125 and 127 communicate with a through bore which extends longitudinally through 
the second housing 1 14 from a first aperture 120 within the second ring member 118 
to an aperture or bore 138 extending through a tubular extension or collar 136 
projecting from the first ring member 1 16 and terminating in a first outer end 140. 
The collar 136 serves as a top hat to retain the seal elements 60, 62 and 64 in the bore 
in the first housing 106. 

[0024] The quick connector 1 00 further includes the generally U-shaped 

retainer 66 adapted to be received in the transverse apertures 125 and 127 in the 
second housing 1 14 such that spaced legs 146 of the retainer 66 will pass along either 
side of an exposed section of a tube or conduit 50 as the retainer 66 is inserted leg- 
first into the second housing 114. 

[0025] Each leg 146 includes an inner arm 148 which defines a "locking" 

surface adapted to axially oppose and preferably, axially engage one side of the upset 
bead or flange 52 of the tube 50 when the retainer 66 is fully inserted in the second 
housing 114. In this manner, the locking surface on each retainer leg serves to 
prevent axial displacement of the upset bead 52 from the axial bore of the housing 
102 beyond a predetermined point, thereby locking the conduit therein. 

[0026] The retainer 66 also includes a secondary latch 149 as described in U.S. 

Patent No. 5,782,502, the contents of which are incorporated herein in its entirety 
with respect to the description of the structure and operation of the retainer 66. 

[0027] It will also be understood that the first and second housings 106 and 

1 14 of the connector 102 of the present invention may be used with other types of 
radially displaceable retainers shown in U.S. Patent Nos. 5,542,716, 5,951,063 and 
5,782,502. 
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[0028] Further, the swivel connection between two portions of the connector 

102 can also be applied to quick connectors having axially displaceable retainers as 
shown in U.S. Patent Nos. 5,542,712 and 5,456,600. 

[0029] As is conventional, the side flanges 122 in the second housing 1 14 

includes a pair of centralized, axially-extending, inward opening notches, not shown, 
while the retainer 66 includes a catch means, such as a ramped external projection or 
retention barb extending outwardly on each leg. The longitudinal notches cooperate 
with the retention barbs to releasably secure the retainer 66 in a partially-inserted, 
"pre-assembly" or "shipping" position within the second housing 114. 

[0030] In this manner, the retainer 66 can be retained with the second housing 

1 14 while otherwise permitting axial passage of the upset bead into the bore past the 
very same locking surfaces on the retainer legs that will later prevent axial 
displacement of the upset bead upon full insertion of retainer 66 into the second 
housing 114. 

[003 1] A collar 136 includes a plurality of flexible or bendable legs, with four 

legs 150, 152, 154, and 156 being shown in Figs. 1-4 by example. The legs 150, 152, 
154 and 156 each have a generally arcuate shape and form a discontinuous circular 
shape for the collar 136. Two adjacent legs, such as legs 150 and 152 or legs 150 and 
154, are separated by slots 156 which allow bending of each leg 150, 152, 154 and 
156 during connection of the first and second housings 106 and 1 14. 

[0032] The first and second housings 106 and 1 14 are swivelably and rotatably 

connected to each other by at least one and preferably a plurality of locking 
projections or fingers 160 which extend radially outward from the collar portion of 
the legs 150, 152, 154 and 156. Each projection 160 has a tapered or angled ramp 
surface 162 extending from the end portion of each leg 150, 152, 154 and 156. The 
ramp portion 162 terminates in a radially outer edge 164 which is disposed adjacent 
to an annular recess 166 formed between each projection 160 and the adjacent 
annular ring 1 16 of the second housing 1 14. 

[0033] During engagement of the first and second housings 106 and 1 14, the 

axially extending end portion of each leg 150, 152, 154 and 156 passes freely through 
the open end of the bore in the first housing 106 inward of the lip 108. 
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[0034] The ramp surfaces 160 then engage the lip 108 and cause radially 

inward bending of each leg 150, 152, 154 and 156 until the top edge 164 of each leg 
150, 152, 154 and 156 clears the radially inner edge of the lip 108 and brings the lip 
108 into engagement with the adjacent recess 166. Each of the legs 150, 152, 154 
and 156 then snaps radially outward. 

[0035] In the interconnected position, the projections 160 lock the first and 

second housings 106 and 114 together against axial movement while still being 
rotatable within the enlarged end portion 1 1 1 of the first housing 106. 

[0036] The lip 108 also assists in non-axially joining the first and second 

housings 106 and 114 while providing a rotatable surface for rotational movement of 
the first and second housings 106 and 1 14 relative to each other. 



